We report the characterization of the first 62 MaNGA Active Galactic Nuclei (AGN) hosts in the Fifth Product Launch (MPL-5) and the definition of a control sample of non-active galaxies. This control sample -comprising two galaxies for each AGNwas selected in order to match the AGN hosts in terms of stellar mass, redshift, visual morphology and inclination. The stellar masses are in the range 9.4 < log (M/M ) < 11.5, and most objects have redshifts ≤ 0.08. The AGN sample is mostly comprised of low-luminosity AGN, with only 17 nuclei with L([OIII]λ 5007) ≥ 3.8 × 10 40 erg s −1 (that we call "strong AGN"). The stellar population of the control sample galaxies within the inner 1-3 kpc is dominated by the old (∼ 4 -13 Gyr) age component, with a small contribution of intermediate age (∼640-940 Myr) and young stars (≤ 40 Myr) to the total light at 5700Å. While the weaker AGN show a similar age distribution to that of the control galaxies, the strong AGN show an increased contribution of younger stars and a decreased contribution of older stars. Examining the relationship between the AGN stellar population properties and L([OIII]), we find that with increasing L([OIII]), the AGN exhibit a decreasing contribution from the oldest (>4 Gyr) stellar population relative to control galaxies, but have an increasing contribution from the younger components with ages ∼40 Myr. We also find a correlation of the mean age differences (AGN -control) with L([OIII]), in the sense that more luminous AGN are younger than the control objects, while the low-luminosity AGN seem to be older. These results support a connection between the growth of the galaxy bulge via formation of new stars and the growth of the Supermassive Black Hole via matter accretion in the AGN phase.
INTRODUCTION
The MaNGA (Mapping Nearby Galaxies at the Apache Point Observatory) survey, a core program of the fourthgeneration Sloan Digital Sky Survey (SDSS-IV), operating between 2014 and 2020, will deliver optical integral field spectroscopic observations of ∼ 10,000 galaxies. It has been conceived in order to produce homogeneous spectroscopic information of these galaxies out to a radial position of at least 1.5 r e (effective radius). An overview of the main science objectives and survey design is presented in Bundy et al. (2015) . The integral field unit design and performance are described in Drory et al. (2015) . Details about the observing strategy in order to ensure spectrophotometric accuracy are given in Law et al. (2015) . The spectrophotometric calibration technique is described in Yan et al. (2016) .
Among the 10,000 galaxies, there are expected to be ∼ 300 galaxies hosting Active Galactic Nuclei (AGN). One of the primary goals of the MaNGA survey is to explore the relation between the AGN and their host galaxies. This investigation will be accomplished via the mapping of the ionized and neutral gas kinematics, searching in particular for outflows and investigating the corresponding feedback effects on the host galaxy (Zakamska & Greene 2014) . The empirical relationship between the mass of the central Supermassive Black Hole (SMBH) in AGNs and the stellar velocity dispersion of the spheroidal component of galaxies (the M • − σ relationship) suggests that the growth of a galaxy (due to star formation) and its central SMBH (due to gas accretion) may be coupled (e.g. Ferrarese & Merrit 2000; Gebhardt et al. 2000) , although some non-causal explanations have been also recently proposed (e.g. Peng 2007; Jahnke & Macciò 2011). The observed M • − σ relationship has been explained as being originated by the AGN feeding and feedback processes that couple the growth of the SMBHs and their host galaxies (Ferrarese & Ford 2005; Somerville et al. 2008; Kormendy & Ho 2013) . Indeed, cosmological simulations suggest that AGN plays a fundamental role in the evolution of its host galaxy Bower et al. 2006) , as while the SMBH evolves together with the galaxy, it is fed by surrounding material and periodically produces gas ejections that retard the growth of the galaxy by preventing the accretion of extragalactic gas in these active phases (e.g. Nemmen et al. 2007; Fabian et al. 2012; Terrazas et al. 2016) .
AGN feeding and feedback effects are related to the stellar population of the host galaxy. Previous studies have suggested that the feeding, leading to the growth of the central SMBH, appears to be related to recent episodes of star formation in the circumnuclear region (e.g. Heckman et al. 1997; Storchi-Bergmann et al. 2001; Davies et al. 2007; Hickox et al. 2014; Diamond-Stainic & Rieke 2012; Esquej et al. 2014) . These studies found an excess of young to intermediate age stars in the inner few hundred parsecs of AGN hosts when compared to non-active galaxies and support the existence of an AGN-Starburst connection (Perry & Dyson 1985; Terlevich & Melnick 1985; Norman & Scoville 1988) . This connection can be understood, as both star formation and nuclear activity may be fed by gas inflows towards de center or, alternatively the central AGN may be triggered due to mass loss from evolving stars (e.g. Wild, Heckman & Charlot 2010) . The AGN feedback, both via radiative and kinetic power, may, in turn, also affect the stellar populations of the host galaxy in the vicinity of the AGN by quenching star formation (e.g. Fabian et al. 2012; Dubois et al. 2013; Ishibashi & Fabian 2017; Pontzen et al. 2017; Xie, Yuan & Ho 2017) .
The present study is the first of a series of papers in which we will use the MANGA data cubes to obtain the properties of AGN and a matched sample of inactive galaxies. We have so far used the 2778 galaxy data cubes released in the 5th MaNGA Product Launch (MPL-5), obtained between 2014 and 2016. The cubes have been processed using the version 2.0.1 of the MaNGA Data Reduction Pipeline (Law et al. 2016 ). This set of datacubes contains 62 AGN hosts, selected using optical emission line diagnostics as described in Sect. 2.1, comprising 45 low-luminosity (L [OIII] < 3.8 × 10 40 erg s −1 ) AGN and 17 higher luminosity ones from both the baseline MaNGA sample and the Ancillary AGN sample 1 Our goal with this first paper is to broadly characterize the properties of this initial AGN sample and select a control sample of inactive galaxies matched to the AGN hosts in absolute magnitude, galaxy mass, redshift, galaxy type and inclination. The definition of a control sample is essential in order to investigate the effects of AGN feeding and feedback on the host galaxy properties, and in order to do this, it is necessary to make sure that eventual differences are not related to properties such as Hubble type or galaxy mass. We have found so far 62 AGN and 109 control sample galaxies, but the criteria introduced in the present paper will be used to increase our sample to at least 300 AGN (estimated to be observed) and corresponding control sample galaxies by the conclusion of the MaNGA survey.
Besides presenting and characterizing the AGN and control samples, we investigate the similarities and differences between the stellar populations of the two samples. This study was performed in two steps: in the present paper we compare the stellar population of the AGN hosts and control galaxies using stellar population synthesis of the nuclear spectra over the inner 3 arcsec from the SDSS-III survey (Gunn et al. 2006; Eisenstein et al. 2011; Smee et al. 2013) . In a forthcoming paper (Mallmann et al., in preparation) we will use the MaNGA datacubes to compare the resolved stellar population properties up to 1.5r e . This paper is organized as follows. In Section 2 we present and describe the AGN and control samples; in Section 3 we compare the properties of the two samples; in Section 4 we describe the stellar population synthesis method; in Section 5 we discuss the results and in Section 6 we present our conclusions. We have assumed a cosmology with H 0 = 70 km s −1 Mpc −1 , Ω m = 0.3 and Ω V = 0.7. 1 As the baseline MaNGA sample contains limited dynamic range in AGN luminosity, reaching only L([OIII]) ≈ 10 40 erg s −1 (L bol ≈ 10 43 erg s −1 ), it is not well suited to explore the relationship between the AGN power and both the outflows and stellar populations of the host galaxy. In order to address this issue, an auxiliary program to cover a wider range of AGN luminosities was proposed by a group led by PI Jenny Greene. This successful proposal will lead to the observation of an additional ≈ 150 AGN with luminosities up to L bol ≈ 10 45 erg s −1 .
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Galaxies hosting an active nucleus
AGN produce a spectral energy distribution consistently harder than massive main sequence stars. A common tool for identifying the origin of the ionizing photons in optical emission-line galaxies (active nuclei, starbursts or transition objects) is the BPT diagram (Baldwin, Phillips & Terlevich 1981) , which is based on line ratios between high and low ionization potential species. But one weakness of the BPT diagram is its inability to discriminate between a genuine low-ionization AGN and emission-line galaxies whose ionizing photons are produced in the atmospheres of evolved low-mass stars (the so-called post-AGB stars). In order to circumvent this limitation, Cid Fernandes et al. (2010) have introduced a new diagnostic diagram which makes use of the equivalent width of Hα (EWHα) -the so-called WHAN diagram. These authors have shown that galaxies that have EW Hα smaller than 3Å are not ionized by AGN but instead are ionized by post-AGB stars, and have been dubbed "LIERS". In order to identify hosts of "true" AGN in the MaNGA MPL-5 sample, we have made use of the BPT and the WHAN diagrams simultaneously. We have cross-matched all galaxy data cubes observed in MPL-5 with the SDSS-III spectroscopic data from DR12 (Alam et al. 2015) . We have obtained line fluxes and equivalent widths of Hβ , Hα, [OIII]λ 5007 and [NII]λ 6584, measured in the SDSS-III integrated nuclear spectrum, from Thomas et al. (2013) . The criterion we have applied to identify galaxies hosting AGN was that it must be located, within the uncertainties, simultaneously in the Seyfert or LINER region of both the BPT and the WHAN diagrams. This criterion elliminates from the sample potential LIERs, and also transition objects. Only 62 galaxies have fulfilled this criterion.
Figures 2a and 2b present the BPT and WHAN diagrams for all MPL-5 emission line galaxies and indicate the location of galaxies we have considered as AGN hosts following the criteria above. Table 1 lists relevant parameters of the AGN host galaxies. Besides identifications and coordinates, redshifts, absolute r magnitudes and stellar masses, we also list the galaxy classification in Galaxy Zoo (GZ1, Lintott et al. 2011) , the r-band concentration index C and asymmetry parameter A (described below) and the [OIII]λ 5007 luminosity derived from SDSS-III data (Thomas et al. 2013) .
In order to assess quantitatively the morphological variety of the AGN and control samples, we have derived the concentration index C and asymmetry index A of the sample galaxies using the publicly available code PyCA (Menanteau et al. 2005) . This calculation was made using the r-band images in order to maximize the galaxy signal-to-noise ratio. We have also obtained for all galaxies of the sample the morphological classifications from GZ1 (Lintott et al. 2011) . From the GZ1 classification probabilities, we have separated the galaxies in four large classes: ellipticals (E), spirals (S), merging (M) and intermediate elliptical/spiral (E/S); this last class corresponds to galaxies whose GZ1 elliptical and spiral probabilities are rigorously the same and exceed 50% when combined.
Most of the 62 AGN in our sample have luminosities L([OIII]) < 3.8×10 40 erg s −1 , with only 17 having larger luminosities. We use this threshold -postulated by Kauffmann et al. (2003) -to characterize these 17 AGN as "strong AGN". SDSS-III ugriz negative images (Fukugita et al. 1996) of the four most luminous of these strong AGN are shown in Figure 1 ; the remainder are shown in the Appendix.
Inspection of the SDSS-III spectra showed that most of the strong AGN in our sample present coronal lines: at least one of the lines [NeV]λ 3425Å, [FeVII]λ 3760Å or [FeX] λ 6374Å are detectable above 3σ . A small number of objects among the most [OIII]-luminous "weak AGN" also present some of these lines. Coronal lines are thought to be produced by photoionization from the AGN (Mazzalay et al. 2010; Rodríguez-Ardila et al. 2011) and to be associated with outflows (Müller-Sánchez et al. 2011) . Being insensitive to star formation as opposed to the [OIII]λ 5007Å, the presence of coronal lines reinforces the AGN nature of the 17 most [OIII]-luminous objects in our sample, and suggests a transition between high-and low-ionization AGN at L([OIII]) = 3.8 ×10 40 erg s −1 , in concordance with Kauffmann et al. (2003) .
We note that our AGN selection is based on single-fibre SDSS-III observations which limits us to sources with AGNphotoionization signatures within 3 arcsec of the galactic center. Wylezalek et al. (2017) has recently developed an AGN selection algorithm taking full advantage of the spatial dimension of AGN ionization signatures provided through the MaNGA data. Wylezalek et al. (2017) show that about a third to a half of the MaNGA-selected AGN candidates would not have been selected based on the SDSS-III singlefiber observations since AGN ionization signatures are only prevalent beyond the 3 arcsec coverage of the single-fiber spectra. Reasons for this can be manyfold (off-nuclear AGN, star formation signatures dominate in the center due to a nuclear starburst, recently turned-off AGN) and are currently under investigation by Wylezalek et al. in prep. In this paper, we focus on the classical AGN with nuclear photo-ionization signatures. In a forthcoming paper, we will also investigate the nature of the stellar populations in the "unusual" off-nuclear MaNGA-selected AGN candidates.
Control sample
We have extracted from MPL-5 a control sample of galaxies with properties matched to those of the AGN hosts, except that their nuclei are quiescent. The control sample was built as follows:
(i) First, we selected from MPL-5 all galaxies, presenting or not detectable emission lines, whose ionizing source is not an AGN (as discussed in sec. 2.1). We therefore consider a galaxy as a potential control sample candidate if it fulfills any one of these four conditions: (a) it is located, within the uncertainties, in the starforming region of the BPT diagram; (b) it is located, within the uncertainties, in the transition or LINER region of the BPT, but the WHAN diagram discards ionization from an AGN based on the value of EWHα; (c) it presents a very large uncertainty in log[OIII]/Hβ , not allowing for a secure classification in the BPT diagram, but the WHAN diagram discards ionization from an AGN based on the value of EWHα; (d) the galaxy does not present emission lines. These conditions make sure that galaxies with prominent emission lines are dominated by star formation, Figure 1 . SDSS-III ugriz negative images of the four strongest AGN from our sample (left) and their control sample equivalents (center and right columns). The mangaID of each host is indicated above its respective panel. Each chart is 51 arcsec on a side; north is up, east to the left. not by an active nucleus; the remaining objects are galaxies whose emission lines can be completely accounted for by hot evolved low-mass stars. Galaxies which fulfill any one of these conditions are considered inactive.
(ii) We have then selected two control galaxies for each AGN, matching then according to the redshift z and total stellar mass M . A preliminary list of control sample candidates was drawn for each galaxy in the AGN sample by exploring the full (z, M ) parameter space for all inactive galaxies in MPL-5. Galaxies for which both z and M did not differ by more than 30% from those of the AGN sample values were visually inspected, allowing for a large number of control objects to be selected while keeping low the dispersion of values in the parameter space. The number of control sample candidates selected at this point for each galaxy was typically ≈ 50 (with a larger/smaller number of candidates for galaxies at low/high redshift).
(iii) The images of the control candidates for each galaxy in the AGN sample were then visually inspected to select control galaxies with similar morphologies and axial ratios to those of the AGN host galaxies. For late-type galaxies, we have tried to reproduce both the structure and development of the arms and the relative bulge size, as well as the line-ofsight orientation and the presence of dust lanes. The priority in the morphological analysis was given to structures closer to the nucleus; i.e., we have assigned more weight to the presence of bars and rings than to the morphology of the arms in the outer galaxy regions. During this step the number of potentially good candidates, i.e. galaxies which are morphologically comparable to the respective AGN host, decreased in many cases to only two galaxies. In order to produce the best statistical comparison with the AGN sample properties, keeping an homogeneous representation of all AGN hosts in the control sample, only the two galaxies which best matched the morphology of the AGN host, according to the above criteria, were chosen for each AGN in the sample.
We have thus produced 124 pairs of AGN and control partners. Twelve of the control sample objects were selected as "control partners" of two or more AGN hosts simultaneously; therefore, our control sample comprises 109 non-active galaxies, reproducing the distribution of redshift and stellar mass of the AGN sample. Figures 2c and 2d present the BPT and WHAN diagrams for the control sample, superimposed on the distribution of the full MPL-5 sample. Six control sample galaxies did not present any emission lines, and thus do not apper in the figures. We can see a bimodal distribution with a clear separation between starforming galaxies and LIERs. Comparing with the diagrams shown in Figures 2a and 2b, we can see that AGN and non-AGN have markedly distinct distributions.
STELLAR POPULATIONS
In order to characterize the stellar population of the inner 3 × 3 arcsec 2 of the galaxies, we performed stellar population synthesis using the starlight code, developed by Cid Fernandes et al. (2005) . This code combines, in different proportions, N single stellar populations (SSPs) in order to reproduce a galaxy observed spectrum -excluding emission lines -, O λ , with a model spectrum, M λ . Each combination is found by solving the equation
were b j,λ r λ is the reddened spectrum of the j-th SSP normalized at λ 0 ; r λ = 10 −0.4(A λ −A λ 0 ) is the reddening term; M λ 0 is the synthetic flux at the normalisation wavelength; x is the population vector. The symbol ⊗ denotes the convolution operator and G(v , σ ) is the Gaussian distribution used to model the line-of-sight stellar motions; it is centred at velocity v with dispersion σ . The reddening law we have used is that presented by Cardelli, Clayton & Mathis (1989) . The adopted normalization wavelength was λ 0 =5700Å. This wavelength, usually selected to avoid emission and absorption features, is similar to those adopted on other spectral synthesis studies, allowing a comparison of our results with previous ones. The best fit model is determined by minimizing (through a simulated annealing plus Metropolis scheme) the equation
where emission lines and spurious features are masked by assigning w λ =0 to these regions. The spectral basis comprise the "standard" 45 elements set, which is a sample of the Evolutionary Population Synthesis models presented by Bruzual & Charlot (2003) . It covers 15 ages: 0.001, 0.0031, 0.005, 0.01, 0.025, 0.04, 0.10, 0.28, 0.64, 0.94, 1.43, 2.5, 5.0, 11.0, 13.0 Gyr, and three different metallicities: 0.004 Z , 0.02 Z , 0.05 Z .
Since we are fitting the spectra of AGN, the signature of the central engine cannot be ignored. This component was represented by a featureless continuum (FC) of power-law form that follows the expression F λ ∝ λ −0.5 (see Koski et al. 1978; Riffel et al. 2009 , for example).
Results for the stellar population
Running the STARLIGHT code allows the measurement of the relative contribution of each SSP vector, characterized Table 2 . Control sample parameters. (1) identification of the AGN host associated to the control galaxy; (2)-(12) same as (1)- (11) of Table 1 . Twelve control sample objects have been paired to more than one AGN host and appear more than once in the table. The first 62 AGN in MaNGA -I: characterization and control sample 9
Figure 2. BPT and WHAM diagrams for our sample of confirmed AGN (top panels) and control sample (bottom panels), using the fluxes from Thomas et al. (2013) . We only include objects where the emission lines are detected at the 3-σ level. The continuous lines separating Seyferts, transition objects, LINERs and star-forming galaxies are from Kauffmann et al. (2003) , Kewley et al. (2001) and Cid Fernandes et al. (2010) . Grey dots indicate the position of all emission-line galaxies in MPL-5. In the top panels, we indicate as black (blue) circles the confirmed AGN drawn from the MaNGA MPL-5 main sample (AGN Ancillary Sample). In the bottom diagrams, star-forming (retired/passive) control sample objects are represented by black (red) circles. Six objects from the control sample do not present detectable emission lines and are not shown in the diagrams.
by age and metallicity, to the total stellar light at 5700Å (x j ) and its corresponding contribution to the total stellar mass (µ j ), that are the main quantities required to characterize the star formation history of the center of these galaxies. The individual contribution of each SSP allows the derivation of the contribution of the main age and metallicity components to the total flux at 5700Å, although there are other parameters that globally represent the age and metallicity of the stars: the mean light-weighted and mass-weighted ages ( t L and t M ) and the light-weighted and mass-weighted metal- 
and the mean metallicities, weighted by light and mass, are expressed by
respectively. A strong contribution of one single SP age tends to be spread over different SSP components of similar ages ; thus, one must be must be careful interpreting a single SSP component. In order to obtain a more robust and reliable description of the SFH, the SSPs are usually grouped in age bins (e.g. Dametto et al. 2014 ), which we have chosen as follows: young-young: x yy (t ≤ 10 × 10 6 yr), young-old: x yo (25 ≤ t ≤ 40 × 10 6 yr), intermediate-young: x iy (0.100 ≤ t ≤ 0.287 × 10 9 yr), intermediate-intermediate: x ii (0.640 ≤ t ≤ 0.905 × 10 9 yr), intermediate-old: x io (1.0 ≤ t ≤ 2.5 × 10 9 yr) and old: x o (4.0 ≤ t ≤ 13.1 × 10 9 yr). Figure 3 presents an example of the results of the stellar population synthesis for the strong AGN mangaID 1-269632. The upper panels show the observed and synthetic spectrum as well as the corresponding residuals; the bottom panels display the resulting light (percent contribution of each age bin above to the light at 5700Å) and mass contributions of single and binned SSPs vectors. Also shown are the mean ages and metallicities. The inner ∼3.7 kpc of this galaxy is dominated by the contribution of intermediate age stars (x ii ≈ 38% and x io = 19%) with old stars contributing x o ≈ 9% and young stars x yy ≈ 19%, which implies that at least one episode of star formation has occurred in the last 10 Myr. Tables with the synthesis results for all galaxies, both for the AGN and control samples, showing the contribution of the six age bins listed above (both in percent flux at 5700Å and in mass) are presented in the Appendix. Figure 6 summarizes the results from the synthesis in histograms of the percent contribution of each age bin to the continuum at 5700Å. The results for the AGN sample are shown in blue for the "weak AGN" (L([OIII]) < 3.8 × 10 40 erg s −1 ), in green for the strong AGN and red for the control sample. In these histograms, we have chosen to present the results in bins of 10% for the 3 oldest age ranges and in bins of 3% for the three youngest ages ranges. We have adopted these smaller bins for the youngest ages to better sample the age distributions, as these ages never contribute more than 30% to the total flux at 5700Å, allowing to restrict the x-axis to a maximum contribution of 30%.
DISCUSSION

Comparison between the AGN hosts and control sample
After selecting the control sample objects according to the criteria described in Sect. 2.2, we now check if the resulting distribution of stellar masses and redshifts are indeed compatible with that of the AGN hosts. In Figure 4 we show the distributions of stellar mass, r-band absolute magnitude and redshifts of the AGN sample and the control sample. The distributions of stellar mass and r-band absolute magnitude of the two samples are very similar. The probability that these distributions for the AGN and non-AGN galaxies are not drawn from the same distribution is less than 5 We have also made a quantitative assessment of how well the control sample morphological distribution matches that of the AGN hosts. The GZ1 classification reveals that the AGN sample contains 34 (55 per cent) spiral and 18 (29 per cent) elliptical galaxies. The remaining 10 objects (16 per cent) comprise 6 E/S galaxies, 1 merger and 3 unclassified objects. The morphological distribution of the control sample is the same within the uncertainties: 60 per cent spiral and 34 per cent elliptical galaxies. Figure 5 displays the concentration and asymmetry distributions of the AGN and the control sample galaxies. The dashed line is the optimal separation between the GZ1 major classes (ellipticals and spirals) in the diagram. The code PyCA does not calculate uncertainties in C and A, but the good separation between elliptical and spiral galaxies in the C − A plane, with elliptical galaxies ocuppying the locus of low asymmetry and high concentration, suggests that the estimates of these parameters are robust. The distributions of AGN hosts and non-active galaxies in the C − A plane are similar, although , and summing the metallicities. To the right and bottom are presented the derived average ages and metallicities (both mass-and light-weighted), the extinction A V , the contribution of the featureless continuum in percent units, the chi-squared value of the fit, and the average of the absolute percent difference between observed and synthesized spectra, Adev, that parameterizes the quality of the fit. a small systematic effect is discernible in the sense of a wider distribution of the control sample galaxies in the C − A diagram relative to the AGN. This behaviour is produced by the fact that AGN galaxies appear to be less common in the extremes of low concentration / low asymmetry indices. This result suggests that the AGN sample is morphologically less diverse than the control sample, preferring to populate the intermediate region between ellipticals and spirals. This trend is, however, secondary, as the A-D test results in a pvalue larger than 0.2 for the null hypothesis that the C and A distributions for AGN and control sample are drawn from the same distribution.
The combined SDSS-III ugriz images of the four strongest AGN from our sample and their "control partners" are shown in Figure 1 . Those for the rest of the sample are shown in the Appendix. Both figures reveal an apparent very good match in the morphology and axial ratios between the AGN and control sample. Figure 6 shows that there is no clear difference between the stellar population of all AGN -considering both the weak and strong AGN together -and the control sample. But, when comparing only strong AGN with their control sample, the distributions differ at the 2-σ level for x yo and x o . Though the differences between the distributions are not obvious in these plots due to the histogram binning, they can be seen with smaller bin widths and are confirmed by the results of the A-D tests. The numbers in the top-right corners of each panel in Fig. 6 give the probability that the two distributions are derived from the same sample. The small values for x yo and x o indicate that the contribution of these populations to the light at 5700Å differ between the strong AGN and the control sample, in the sense that the strong AGN show a smaller contribution from the old stellar population and a larger contribution from the young-old component than the control sample.
Stellar population properties
The above results suggest that, when comparing weak and strong AGN, the contribution of old stellar populations decreases, while that of the younger stellar populations increases in the latter. This trend agrees with the previous results by Kauffmann et al. (2003) , who compared the stellar population properties of AGN-host galaxies and normal galaxies for a sample of ∼22600 galaxies with SDSS-I spectra (York et al. 2000) . These authors studied the mean stellar age and stellar formation history of these AGN by measuring the indices D n (4000) ×W (Hδ ) (Balogh et al. 1999) . They found that weak AGN have mostly old stellar populations that are similar to those of early-type galaxies (non-AGN), while the strong AGN have much younger stellar ages and typically strong Hδ absorption-line equivalent width, indicating that they have experienced a burst of star formation in the past 1-2 Gyr. Our sample of strong AGN is comprised so far by 17 hosts, but our results are robust, as supported by the A-D tests, and will be increased as more of these objects are observed with MaNGA. The results of the synthesis for the FC continuum, presented in Fig. 8 , show a clear difference between the AGN and control sample: while the control sample tend to show very small contribution of FC in most cases, for the AGN, and in particular for the strong AGN, the FC contribution tends to be larger, as expected. In any case, this contribution is usually smaller than 10%, and in only a few cases it reaches ∼ 20%. But we also point out that a common problem of stellar population syntheses of the spectra of active galaxies is that a reddened young starburst (t ≤5M yr) is very difficult to distinguish from that of an AGN continuum as discussed in previous studies (Cid Fernandes & Terlevich 1995; Storchi-Bergmann et al. 2000; Cid Fernandes et al. 2004; Riffel et al. 2009 ). This is particularly true when the FC contribution is smaller than ≈ 20%, as is the case here. We thus conclude that, although some degeneracy may be occurring, the fact that we are finding more FC contribution for the AGN than for the control sample supports that we are being able to separate this contribution in many cases. In order to estimate the impact of this degeneracy on the derived population fractions we have performed a series of simulations. We have combined a set of SSPs from our base with contributions similar to those we have found of our sample, and added a moderate FC contribution of 10%. We have then perturbed the individual flux values using the same error distribution as the sample spectra, and run Starlight with the same configuration as before, both allowing or not allowing for an FC in the fit. We have found that, when the FC is present but the synthesis does not allow for an FC in the fit, the contributions of young and intermediate stellar populations are overestimated by ∼ 5% on average. However, when the FC is allowed, the contribution of young stellar populations is only slightly overestimated (∼ 2%). This agrees with the recent results of Cardoso, Gomes & Papaderos (2017) that have shown that, for a broad range in star formation histories, the effect of a FC in the derived mean stellar ages is typically lower than 0.1 dex even for FC contributions as large as 40%. Therefore, in the cases that there may be some degeneracy, the effect should be small, with no significant influence on the results of the synthesis discussed above.
The distribution of the global parameters, mean ages t L and t M and mean metallicities Z L and Z M are presented in Figure 7 . This figure shows that the distribution of mean ages (weighted in light) differ at the 2-σ level between the weak AGN and the control sample, while no such difference is observed for the strong AGN. On the other hand, if one calculates the median age for all weak and all strong AGN, one finds no difference relative to the controls for the weak AGN ( t L = 9.90 ± 0.25) but a difference of 0.2 dex (younger) for the strong AGN ( t L = 9.70 ± 0.25, with the controls presenting the same value as observed for the weak AGN).
Regarding the metallicity, Fig. 7 reveals a small difference between the weak AGN and their control sample, with a probability of only about 1% that the distributions are similar in the case of normalization in light (Z L ), while no such difference is observed for the strong AGN. Although the difference in metallicity between the AGN hosts and control galaxies may be due to a different origin for the stars, there is also the possibility that we are observing the effect of degeneracy between age and metallicity in optical spectra (Worthey et al. 1994 ). This degeneracy arises because the lower metallicity leads to bluer stellar atmospheres, what is also the signature of young stars. As this effect is small, we defer its analysis to a future study, when we have a larger sample of AGN hosts.
The effect of the AGN luminosity
Although we have explored the effect of the AGN luminosity above by separating the analysis of the stellar population in only two populations -strong and weak AGN -we now investigate in more detail this effect by looking for possible Figure 6 . Histograms of the distribution of galaxies according to the fractional contribution of each age bin to the total light at restframe 5700Å. Weak AGN are represented in blue, strong AGN in green and control sample in red. For the age bins x ii , x io and x o we show, in an insert, histograms comparing only the strong AGN (green) with its respective control sample (red). For each histogram the p-value of the A-D test is given. We also present, below the insert in each plot, the p-value of the comparison between the weak AGN and the control sample. p w refers to the weak AGN, p s refer to the strong AGN and p to the combined sample of strong and weak AGN. Histograms showing the distributions of the mean ages (top panel) and metallicities (bottom panel), for the AGN (blue for weak and green for strong) and control sample (red). In the insert of each pannel, we plot the histograms comparing the strong AGN (green) with its respective control sample (red). For each histogram the p-value of the A-D test is given. p w refers to the weak AGN, p s refer to the strong AGN and p to the combined sample of strong and weak AGN.
The first 62 AGN in MaNGA -I: characterization and control sample 15 Figure 8 . Distribution of galaxies according to the fractional contribution of the featureless continuum to the total light at restframe 5700Å. Weak AGN are represented in blue, strong AGN in green and control sample in red. In the insert, we show the histogram comparing only the strong AGN (green) with its respective control sample (red). The p-values of the A-D test of the comparison between the AGN sample and the control sample are also shown. p w refers to the weak AGN, p s refer to the strong AGN and p to the combined sample of strong and weak AGN.
correlations of the stellar population properties with L[OIII].
We also take advantage of our careful selection of the control sample to explore the differences between the properties of each AGN host and its two controls, investigating how these differences may be associated to the AGN luminosity.
For this exercise we calculated the differential fractional contributions (AGN -control): the differences ∆x (in each age bin x) of the fractional contributions to the light at 5700Å between each AGN and its two control partners, and verified how, and if, it depends on the AGN [OIII] luminosity. The results are shown in Figure 9 , where the limit between strong and weak AGN is shown as a vertical dashed line. We have performed a linear regression between ∆x and L[OIII] for each age bin and the best fit is shown as a continuous line in the different panels of the figure.
There is an obvious correlation between ∆x and L[OIII] for some age bins. This is the case for x yo : a Spearman test gives a correlation coefficient of 0.53 with a p-value of 0.0039. For the oldest age bin, x o , there is an anti-correlation between ∆x and L [OIII] , with a Spearman correlation coefficient of -0.30 and a statistical significance higher than 3-σ . Another result from this figure is that an AGN host can have a higher or lower contribution of a given age bin, depending on the AGN luminosity. In the bin x o , for example, the contribution is higher in lower-luminosity AGN than in their "control partners", while the opposite is true for luminous AGN, which present a smaller contribution of this age bin than their respective control galaxies. A similar behaviour can be seen in the bin x yo : the relative contribution of this age bin for low-luminosity AGN is smaller, but for high-luminosity AGN is higher.
We have also explored how the differences ∆ t in the (light-weighted and mass weighted) logarithmic mean stellar age between AGN and control sample (which we will refer to as "differential age") depends on the AGN luminosity. The result is shown in Figure 10 . It is evident that ∆ t and L [OIII] show an inverse correlation, especially for the light-weighted mean ages. The resulting Spearman correlation coefficient is -0.27, with a statistical significance higher than 2-σ . The overall results agree with those obtained in Figure 9 and indicate that luminous AGN are younger, on average, than inactive galaxies with similar properties. Lowluminosity AGN, on the contrary, present older stellar populations than the control sample. Notice, also, that the separation between these two AGN categories is very close to the threshold L([OIII]) = 3.8 × 10 40 erg s −1 (the vertical dashed line), which marks the separation between our weak and strong AGN samples. These results agree with those from Kauffmann et al. (2003) , which showed that, at fixed stellar mass density, luminous AGN present younger stellar populations than inactive galaxies, while low-luminosity AGN are older, on average.
In oder to translate the above results in numbers, we show in Table 3 the mean ages of the AGN and their control galaxies separated in bins of AGN luminosity. Although some bins still have a few galaxies (that we hope to increase as the survey progresses), and the dispersion in the mean age values is large, Table 3 shows a steady decrease of the mean age of the host galaxy as the AGN luminosity increases, besides showing also the trend discussed regarding the difference in age between the AGN hosts and controls.
Results from MaNGA data
As pointed out in the Introduction, we are applying the same methodology described above to study the resolved stellar population in the MANGA data (Mallmann et al., in preparation, hereafter Paper II). The SDSS-III spectra correspond to a region of radius 1.5" around the nucleus -corresponding to a range of radii from ≈ 1 to 3 kpc at the distance of the galaxies. This is similar to the area covered by the central pixel of the MaNGA array. Thus we have checked, for a subsample of representative galaxies, whether our synthesis result for the inner pixel was consistent with that obtained from the SDSS-III spectra. We concluded that the results were the same within the uncertainties, as expected.
The resolved synthesis (beyond the inner ∼ 1.5") will be discussed in Paper II, and preliminary results are shown in Fig. 11 for two sets of AGN and control sample galaxies: the first set corresponds to an early-type host and the second to a late-type host. The area covered by the central fiber of the MaNGA array, at the mean distance of these galaxies, is around 1.5 kpc. In these figures, we have further collapsed the ages in three bins: young (x y , t < 10 Myr), intermediate age (x i , 51 Myr≤ t ≤2 Gyr) and old (x o , t > 2 Gyr). In the case of the early-type galaxy, it can be seen that the AGN host has: (1) a stronger reddening over the whole galaxy than the two control galaxies, suggesting the presence of more gas in the AGN host galaxy; (2) a larger contribution of the young component; (3) a larger contribution of the intermediate age component in the inner region and then it becomes similar to that of the second control galaxy (green) outwards; (4) a smaller contribution of the old component everywhere in the galaxy, being approximately the same as that of the second control galaxy in the outer part of the galaxy; (5) an average age that is smaller than those of the two controls in the inner region and similar to that of the second control in the outer parts of the galaxy.
In the case of the late-type galaxy, the AGN host has: (1) a similar reddening to that of the second control galaxy, being smaller than that of the first control galaxy; (2) a lower contribution of the young component than the first control everywhere, a lower contribution than the second control in the inner parts but similar outwards; (3) a smaller contribution of the intermediate-age component to that of the controls everywhere; (4) a larger contribution of the old component everywhere and a (5) a larger mean age everywhere.
In summary, we have find a difference in the resolved stellar population properties between the AGN and control galaxies for the early-type AGN host and found no difference in the late-type AGN host. We note that the difference between the stellar population of the early-type AGN host and those of the control galaxies is not restricted to the nucleus, but is observed out to about 0.6 effective radii. In Paper II we will present the results for the whole sample, as well as a statistical analysis to investigate the difference between the AGN and control sample in terms of their resolved stellar population properties.
The first 62 AGN in MaNGA -I: characterization and control sample 17 Table 3 . Average of global parameters t L and t M , for the AGN and their control galaxies separated by luminosity. Figure 11 . Comparison between the spatially resolved stellar population of an AGN (first column) and its two control galaxies (second and third columns). Top left: two rows of panels, SDSS image of the galaxies (top) and RGB maps (bottom) showing the relative percent contribution of the young (< 40 Myr, blue), intermediate age (50Myr -2Gyr, green) and old (> 2Gyr, red) stellar population. Top right: table summarizing the average gradient values for the different properties calculated at three effective radius ranges (0.0 − 0.5R e , 0.5 − 1.0R e and 0.0 − 1.0R e ) using the mean profiles shown. Bottom: five rows of panels, from top to bottom: visual extinction A v , percent contribution of the young (x y ), intermediate age (x i ) and old (x o ), and average age (< Age >). Fourth column: mean profiles of the properties shown in the left figures, as a function of effective radius. Active galaxy in red, control galaxies in blue and green. Grey lines show the profiles of the active galaxy for each sector of 35 degrees (see further explanations in the text). For display purposes we used tick marks separated by 5". The solid horizontal line in the A v maps represent 5 kpc. MNRAS 000, 1-26 (2017) The first 62 AGN in MaNGA -I: characterization and control sample 19
CONCLUSIONS
We have characterized the first 62 AGN host galaxies observed in the MaNGA survey, defining and also characterizing a control sample of 2 galaxies for each AGN, matched according to global properties of the host galaxy such as stellar mass, distance, inclination and galaxy type. We compare the stellar population properties of the two samples within the inner ∼ 1.5" radius around the nucleus (1-3 kpc at their typical distances) using stellar population synthesis of their SDSS-III spectra and the central spectrum of the MaNGA array, which are identical within the uncertainties. This study will be followed by the study of the resolved stellar population (Paper II) and gas properties (Paper III) over the whole region of the galaxy covered by the MaNGA observations.
The main results of this paper are:
• The stellar mass, redshift, r-band absolute magnitude, concentration and asymmetry distributions of the AGN hosts are well matched by those of the control sample. The galaxy morphologies are similar, with ≈65 per cent spiral and ≈33 per cent spheroidal galaxies. The luminosity L([OIII]), however, is markedly lower (∼1.4 dex) for the control sample galaxies, as expected.
• Only 17 AGN of our sample have AGN luminosities larger than L([OIII]) ≥ 3.8×10 40 erg s −1 (which we call strong AGN). Of these, three show signs of disturbed morphology, a much higher proportion than among the remaining, weak AGN.
• The stellar population of the 45 weak AGN (L([OIII]) < 3.8 × 10 40 erg s −1 ) is dominated (down to 60% contribution to the light at 5700Å) by old stars (with ages 4.0 ≤ t ≤ 13.1 × 10 9 yr) with a smaller contribution (up to 40%) of intermediate age stars (0.64 ≤ t ≤ 2.5 × 10 9 yr) and almost no contribution of younger stars; similar results are observed for the control sample;
• The strong AGN, on the other hand, show, on average, a larger contribution (of up to ≈ 20%) of younger (≤ 5 × 10 7 yr) stars and a decreased contribution of the old stars relative to both the weak AGN and control sample;
• A correlation between the stellar population properties and the AGN luminosity, extending also to lower L [OIII] values, is found when pairing each AGN with its controls, via differential properties AGN − control, evidencing the importance in a careful selection of a control sample;
• Via this pairing, we find a correlation between the diferential contribution (AGN -control) of the stellar population age component x yo (25−48×10 6 yr) and the AGN luminosity L [OIII] , and an inverse correlation between the differential contribution of the old age component x o (4 − 13 × 10 9 yr) and L[OIII];
• The pairing also reveals a trend in the mean differential age (AGN-control) and the AGN luminosity, in the sense that more luminous AGN are younger than the control sample. There is also a trend for weak AGN to be older than the control sample, while those with intermediate luminosity show similar ages to those of the control galaxies.
In summary, our results point to a difference between the stellar population of the AGN hosts and control sample that is correlated with the AGN luminosity: the most luminous the AGN, the younger is its stellar population in the inner kiloparsecs. This result supports the evolutionary scenario (Storchi-Bergmann et al. 2001; Davies et al. 2007 ) in which episodes of nuclear activity are preceded by episodes of star formation in the galaxy as both star formation and the nuclear activity feed on gas accretion towards the central regions of the galaxy.
In forthcoming papers we will expand the present investigation to include more AGN as they become observed with MaNGA, studying also the spatially resolved properties of the stellar population (Paper II), the gas excitation (Paper III) and kinematics, as well as the environment of our AGN sample as compared with those of the control sample using the spatially-resolved spectroscopic data from MaNGA. Table B1 . Synthesis results for AGN in MaNGA MPL5. (1) galaxy identification in the MaNGA survey; (2) flux contribution of the featureless continuum; (3)- (8): percentual of the flux corresponding to each of the six age bins defined in Sect. 3.1; (9)- (14): mass contribution of the same age bins; (15) visual extinction in magnitudes; (16) 
